Modulatory effect of guanosine-3':5' cyclic monophosphate on macrophage susceptibility to Trypanosoma cruzi infection.
The effects of agents that elevate intracellular levels of cGMP on macrophage internalization of the unicellular parasite Trypanosoma cruzi and latex particles were examined in an attempt to define characteristics of the infective process. Presence of imidazole, a drug that prevents degradation of the cGMP by inhibiting cGMP phosphodiesterase activity, during macrophage-T. cruzi interaction resulted in a marked increase in the number of parasites associated with the cells and the percentage of infected cells. Similar results were obtained when sodium nitroprusside (SNP), which increases cGMP levels by an as yet undefined mechanism, dibutyryl-cGMP, or both imidazole and dibutyryl-cGMP were added to the system. In contrast, the presence of imidazole, SNP, or dibutyryl-cGMP had no significant consequence on latex particle uptake by the macrophages. Whereas pretreatment of macrophages with imidazole plus dibutyryl-cGMP readily increased T. cruzi infection, pretreatment of the parasite with these drugs had no significant effect on the interaction. Furthermore, results of radioimmunoassays showed that imidazole and SNP indeed elevated cGMP levels in the macrophages but not in the parasites. Taken together, these results indicate that cGMP plays a facilitating role in macrophage infection by T. cruzi that contrasts with the lack of effect on the uptake of inert latex particles and the previously reported inhibitory effect of cAMP in the same system. Thus, cyclic nucleotides appear to play a role in modulating internalization of the parasite but not in the uptake of an inert particle by macrophages.